616 :Fig. 2. Mitral valve viewed from the left ventricle.
the tube cross-section were nearly equal in area. As tho ventricle filled, the mitral valve opened rapidly and the incoming jet struck the apex of tho ventricle, spreading outwards and upwards behind the mitral cusps to generate a strong ring-vortex in the expanding ventricle. The cusps were held in a stable position. As the flow through the mitral valve decelerated, the cusps started to move towards their closed position and the mitral valve was almost shut before ventricular contraction began. Valve closure was completed by reversed flow, which was n1easured to be 1 per cent of the ventricular stroke volume of 164 cm 3 • The measurement was made with a heated thin-film anemometer 1 and was confirmed by observing tho positions of polystyrene particles, in suspension in the water, during the final closure phase of the mitral valve. Backflow in the inlet tube to the mitral valve was only about 3 mm, a tenth of the maximum <Jusp length, confirming the observation that the valve was almost closed before tho ventricle started to contract.
Slow relaxation of the ventricle, followed by rapid <Jontraction, would eliminate the forces produced by the vortex and flow deceleration without affecting the forces produced by ventricular contraction. In this case the valve would be fully open instead of almost closed at the beginning of the ventricular systole, and greater regurgitation should result.
To test this hypothesis, the external pulsatile pump was adjusted by hand until the ventricle was at its full size; fluid movement was allowed to die down, and then the ventricle was suddenly contracted. Backfiow through tho valve was increased by a factor of five compared with continuous pulses, although the rate of contraction and stroke volume were unaltered.
We conclude that the mitral valve relies on forces produced by a ring-vortex in the left ventricle and deceleration of the flow through the mitral orifice to produce efficient closure, and suggest that the papillary muscles and chordae tendineae might serve only to prevent mitral valve inversion during systole.
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"Gill Disease" of Portuguese Oysters
DURING April and May of this year, there has been a heavy mortality of Portuguese oysters, Crassostrea angulata Lmk., which were imported into Britain from the River Tagus (Portugal) in March. Losses in some cases exceeded 90 per cent.
The symptoms shown by the dying oysters are the same as those seen in Britain 1 and France in 0. angulata in 1967 and 1968, when losses were severe in Franco. but less so in Britain. Farley" described the general symptoms in oysters ( 0. virginica Gmelin) dying of prolonged functional or infectious disease. These gross symptoms appear to be similar in the case of several different diseases including tho present European mortality.
On arrival in Britain, the Port-uguese oysters were thin, rather dry and had a noticeable yellow tint to the meats. There were 2 per cent with "active syndrome" consisting of damage to the gills, adductor muscle and mantle. On the gills, the first symptom is the appearance of one or more yellow spots. These increase in size and the tissues at the centre die, become brown and disintegrate ( Fig. 1) resulting in perforation of the gill (or if at the edge, a deepening indentation). On the adductor muscle ( Fig. 2 ) and on the mantle, yellow or green pustules develop and mantle perforations may occur as on the gills. In extreme conditions all the gills may be almost entirely eroded away. In 3 weeks, the percentage of "active" disease in one group of freshly imp::Jrtcd oysters had risen from 2 per cent to 60 per cent, and all were in extremely poor condition. These "active" states have been found to occur chiefly in spring and early summer. Apparently some oysters are resistant to the disease or there rnay be remission, because throughout thfl year animals can be found which have typical gill damage, but lack the yellow staining and dead brown tissues which indicate that the disease is active.
Oyster;, in all conditions have been examined for the presence of parasites or pathogens which could be responsible for the mol'tality. is also covered with pustules opposite the infected gill.
Collier) 3 • 4 have been observed in many of the diseased oysters examined so far. Experiments are in progress with cultures of these cells (Fig. 3) to determine whether they are a Labyrinthomyxa and are pathogenic to oysters. Although the present mortality concerns only recently imported Portuguese oysters, specimens of Ostrea edulis L. have been found in France and Holland apparently with symptoms of remission stages of disease on the gills, and in one case (Cancale, France) a Labyrinthomyxa-like organism has been cultured. l'ig. 2. Oyst,er with infected adductor muscle which is patched with yellow-green pustules. In 1920 there was a severe and so far unexplained rnortality of 0. edulis through Europe, which Orton• investigated. Several of his drawings of diseased oysters show cells very similar both to those seen in dying Portuguese oysters this year and to Labyrinthomyxa marina. A similar mortality in France• in 1930 may also have been caused by the same organism. Key, D., and Shotton, R., Intern. C(Jult. for Exp{lr; ·ation (~f the-Sea, Shellfish Communications, Document No. K12 (Copenhagen, 1968 ). 2 Farley, C. A., J. Protozoal., 15 (3), 585 (1968).
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Effect of Light on Rate of Growth of Bivalves
GROWTH bands on the epithocae of fossil corals, apparontly representing yearly and daily growth incrcrnonts, have recently been used to determine the number of days in the year in the geological past and reveal a possible slowing of the rotation of the Earth 1 -3 • The yearly bands probably result from seasonal temperature variation and the daily bands may well reflect differential growth rate between periods of light and dark as a consequence of the presence of the symbiotic algae Zooxanthellae in the coral tissuc 4 • 5 • Similar bands have more recently been described in bivalves 6 -10 , but the lack of symbiotic algae in the bivalves makes explanation of the daily bands more difficult than in the corals. To determine whether growth rate in bivalves varies between periods of light and dark, we have conducted a series of radioisotopic tracer experiments.
In one set of experiments, specimens of 111yt,ilus calijornianus and 211. edulis grew in finger bowls containing 1 I. of artificial seawater containing lO fJ.Ci of 45 Ca. Five bowls were kept in a well lit room (fluorescent lighting of approximate intensity 50 foot candles) for 5 dayR while another five bowls were placed in a closed, dark cabinet in the same room for the sa1ne time. Water in all bowls was changed after 2 and 4 days. A similar group of experiments utilized specimens of Aequiper:ten 1:rradians. Natural seawater was used in these 4 day experiments and light was excluded from half the specimens by placing a large, aluminium foil covered frame over the experimental dishes. At the end of the experiments the shells were prepared and radioassayed 11 • The lvlytilu8 specimens used in the experiments had been collected about 4 weeks previously and rnaintained in an aquarium of artificial seawater. They were usually illuminated during the day and kept in darkness at night before the experiments. The experiments were run at ambient temperatures in a cool room (approximately 18° C). As the light and dark experiment's were run at the same time, there should be no differential temperature effect, Tho specimens of Aequipecten were collected about a week bA'ore thA experinwnts and maintained in running natural seawater in normal conditions of light, day and dark night. The experiments were carried out in a. cold room (18° C) with a temperature varying lAss than 1° C. The light intensity in the experiments was less than that in open shallow water in thA natural environment, but specimens living at depth, in protected niches, and also burrowing forms are subject to !Ass light in the natural environment. A more complete series of experiments using different light intensities might prove informative.
